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(54) OPTICAL DATA RECORDING MEDIUM, DATA RECORDING AND REPRODUCING 
METHOD AND DATA RECORDING APPARATUS 

(57)Abstract: 

PURPOSE: To provide a write-once optical recording 
medium suitable for recording a signal reproducible by a 
CD player or a VD player and having excellent 
environmental resistance and high reliability. 
CONSTITUTION: A recording layer 3 having an alloy part 
based on at least one kind of an element selected from a 
group consisting of Au, Ag, Al and Cu at a part at least 
in the surface direction thereof is provided to the signal 
surface 2 of a substrate 1 directly or through a thermal 
deformation layer composed of a substance having heat 
resistance lower than that of the substrate. Pulse like 
light energy is allowed to scan along a recording track 
and thermal deformation such as the change of atomic 
arrangement, a melt mixing phenomenon, deformation or 
the generation of cavities is generated in the recording 
layer at the part scanned by high level light energy 
accompanied or not accompanied by the deformation of 
he substrate or thermal deformation layer to write once 
data. 
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(54) [#ihj(7)^^] jfcit^ia^ffatfifSwiB^ffi^^i-ifSfB^s 



(57) mm 

tSIffi^O-gl5[C (Au, Ag, Al, Cu] SH» 

£&^rr stesi 3 tea h 7 ? * k»o 

5c 



tan 




mm i ] mma^m^ />& < t mmm-s 
tt 1 1 * tz. \im <o mm * m l x a % ttmsssdm 

< t cau, A g) ai, cui % 
[it*«2] mmimm\^^x, mmrnmK 

[Au, Ag, Al, Cu] Km&Pt>miK&tltOte 

< tt mmiD^mts (Ge, Si, Sn, Pb, G 
a, In, Tl, Sb, Bi, Zn) TC^a^SW* 
iifc'>* < t t 1 SS©t6* t t tHH-titi. 

<d^(ct^ $ *vt^ 5 r t ^it t -r 5 ftttr #ta® 

ttft 

[Au, Ag, Al, Cu] 5c*»«»b«R*Jlfc^ft 

< fc&l«g07G*t, [Ge, Si, Sn, Pb, G 
a, In, Tl, Sb, Bi, Zn) ^S»f)iI3K£ 

fttz'pt£<bbimm<Dmtit3itiftttz&mx 
mm4] mmim\c#^x, ±mm®mK 

[Au, Ag, Al, Cu) 5c*P*»fe*RiSilfc'>ft 
<tfciaS05c^Sr±^t-f5»Ki:, [Ge, S 
i, Sn, Pb, Ga, In, Tl, Sb, Bi, Z 

n) 5ESW!fl»6«R**ifc*4<i:t>iaWo5c*«r± 
^fc1-53»«ttJ:oTfl!^S<i5 2l£Jl±o«tlfr 

[Au, Ag, Al, Cu) 5c*8Pa»&aR£ftfc'>ft 

< t t lSS©5rJft, [N, O, H, He, Ne, A 
r, Kr, Xe) S*ga>f>aft$ftfc'>*< t t 1 S 

fclXtt [B, C, P) 3C*£ft>b3&£*l 

fc'>*< t t 1 monst&tttmKxmztix 
mme] mmimic&^x, ±te.mmk 

[Au, A g , ai, Cu) j&mfrhS!RZIrifc.'>t£ 

<fct>l«g©7G*t, [Ge, Si, Sn, Pb, G 
a, In, Tl, Sb, B i, Zn) 7G#£ft>b3ft$ 
ftfc'>ft< tM*g©^*£*^#iU [N, 
O, H, He, Ne, Ar, Kr, Xe) S*$J5»bS 
W£ftfc'>&< tt lgg©7C*, tt<[i [B, C, 

p) 7c*fflP*»e>a!W$nfc'>4< t t iffig©7E*t4- 
mm. 
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2 

mtk mmmmf&mikLx^ztfmcxfmz 
nx^z z t mm tzmmmmm®, 

[ft*99] »*fi5*fcf±6ffiftfc*SV^. ±1212 
[Au, Ag, Al, Cu) 7G^ffi^&SW£ 

[Ge, S i, Sn, Pb, Ga, In, Tl, Sb, 

Bi, zn) mm>bmiK£tifc'j>te<ti>imM<D 
7tm±^ti-mmt^x^xm^h?>2M&s± 
io ommm>t>t£9. iiiw^Hiii;, 

[N, O, H, He, Ne, Ar, Kr, Xe) 
^bSW£tufc'>fr< tt 1«B©tcS, tL<li 
[B, C, P) Si»tSK£tlfc'>&< tt lffllf 

1 0 ] if *f 1 IHfcKJS^T, ±1212^1 
[Au, Ag, Al, Cu) TcffitfrbWUZflt. 
'>£< tt lWMVytmt, [Sc, Ti, V, Cr, 
Mn, Fe, Co, Ni, Y, Zr, Nb, Mo, T 
20 c, Ru, Rh, Pd, Cd, Hf, Ta, W, Re, 

os, ir, pt) saraa»bw?*ftfc*fc< tti 
wmvyim t &$ mn^xmm znx^szt torn 

mm 1 1 ] mm 1 lEtttis^-c, ±1215^1 
[au, Ag, ai, cu) 7E*#a»e>w*3*ifc 

'>&< 1 1 lffiB©7C*i, [Ge, Si, Sn, P 

b, Ga, In, Tl, Sb, Bi, Zn) jG*$ft*& 
«R*iifc^ft< 1 1 l«R©5c*«r±*ft-i: [S 

c, Ti, V, Cr, Mn, Fe, Co, Ni, Y, Z 
30 r, Nb, Mo, Tc, Ru, Rh, Pd, Cd, H 

f , T a , W, Re, O s , I r , P t ) tgHH^S 
R$ftfc'>fc< 1 1 lffig©7c*Sr^tfWtT^S 

ft-o^ r t zmti-zmmsmfc. 
mm 1 2 ] mm 1 o 1 1 f2tt-£^-c 

[f»*«i 3] ft*Si ojfclii lfEftfcfcvvt, 

±ee»S/5\ mm\mmmtLx^mm^x 
■ Mi&zhx^zzkmmLktzmmmmfc, 

40 [ff*il 1 4 ] MfjJtfS 1 0 ttclt 1 1 |2«[C^^T, 

±mmm\ ca u , Ag, ai, cu) 
a^snfc'>&< 1 1 iasox*sr±fiis^ti- mm 

t, [G e, Si, Sn, Pb, Ga, In, T l , S 

b, Bi, zn) j&mi*t>WR£tit'J>to<kbiM 
M<D5im3ij£ftki-mmkic£<>XMi$,£tiZ> 2« 

u±<Dmmfcfr e>4 o , ±isie»i©'>4 < 1 1 1 1 

iC, [Sc, Ti, V, Cr, Mn, Fe, Co, N 
i, Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, 
Cd, Hf, Ta, W, Re, Os, Ir, Pt) %i 
50 mfrmiR£titz>J?t£< k 1 1 ffiBOjc* i Sr^tf*m 



(3) 



#HH¥ 5 - 1 6 9 8 1 9 



1 5 ] ts*s i ~ 1 4mmo^-rtiMc^ 

±fa»5©{f ^ffit7 y7t-vyh SftfcfEft b 
iS i^u©^*/!/* #£4 £ tiK.±JB& ft ©ft-^ffit 

(cJj^K3«{t;&£ ft ^^©ft^A-W^ 

fcgR#©KW* fc Sft 5 r i: t J: 9 HHI©iilB#fTfcfc 10 

[ff*ill 6] f»*3g 1 ~ 1 4|E«tD^T^^(-fc^ 
T, ±BfflS©flr#i5fc:7 , !J 7*— r y F SJlfcEft h 

fcf3±taiMl©±EfE®l i $1-3ffi©^70« 

^r^*4 $ fifc gG#©KtW{fi; w^©*^^^ 
HUt $ titz®ft<Dm^ hWl^^hlzi:^ fflF«©iIE 20 

W»*Sl 7] ff*«l~l 4K*©Vvfft!j»fc*iV* 
T, ±IESft©{f Affile:/ y 7*-?y b ^ftfciE&b 

T> ±fBffi£©{f^ffi(c7y 7*- 7? bSftfcfEfth 

ft u^rofti* A^as j&S * tufc±ESS©ff 
li±taS«I ©±IH|H®1 1 SH" 5 E ©?TW« 

, t l < i^swi tta&i t ©ra, m 

1*© 5 *>©'>*< t<>l*3ffc2S«#»**li, ft^ 
^©ft^/i^flSjfegi § ftfc$#©K*W{& w*^ 40 

n%^vmmM £ *ifca$#©5tt* t nft s r. t m 

<t U 'If «©iI1E;iSfrftfcft5 r i «r#«4:-f-5*«afB 

[»*S19] »*5l~14E*©V^-ftl^*5V^ 
T, ±fES«©{f-^ffi[c7y 7* — r-y h StlfcSBft h 
7 y * lc»oT^/^^©3t^/i/^*ji2 Lfc 1 * , 
«S©KJ8*#bi*t, ft w^©****"*;}***!* 
tifc^#©»£ifa£il i ©W, SESlf© 5 *>©'>& 
< 1 1> l jtrjJrfc^JHtfJBriteix, ffiw**©3fc£**¥ 

#^SftfcS£©Elt*;6Sft \s^/V<D%^*JV¥& BB 50 



W*ftfc«£©R*f*i: JI45 ^ fc fc-fc 9 ft «©iifB^ 

[ff*«20] »*S1~1 4|H«©V^n^*JV> 
T, ±|EtESlt LT, WJUO 0 0°C^T, fife* 
m&5 OW/m • KWT, *KiR*i s i 5%£t±i^5 
3oo^fo5^©'>4< i t io©^fr^«fe-rt© 

IIS*S2i] S#m~i4fB*©v^ft;W;::fc^ 

x s ±E*Mij^f>jiT±f2f2iUf©f mmz. mm® 

[ft*Jf2 3] ISM 1 — 1 4ta«©V^7JM^fcV^ 

»T©#)KtTffMLfir i mmk-tzmmmmm 

fro 

t, mmmttzimmm t mmm t ©#at, 

4< ttl!ffi*lRl©-SUt, CAu, Ag, Al, C 

*vMe*k zhtcmmmm %mt fcn±ias»^i© 

±{EEftStg5t5B5©^Sr*^*-fr5fc#l^ 
f^t^i-5IS»l©'>4< t t-^lcM^E^iJ©^ 

4 C $ A ^u©*i^/>df iSj^E $ tifcgp^©S 
WSrffi ^^©^^^df^llt S tifeS^CRP 

fSS h 7 -7 ^ t«o Tfi W^a»0-£|&g©ft:n** 

t , ±fata»s©tiW^«^ «t ummm tz 
©fE&ff^m 

r mmm-t mmmn t . ±ta*it fgtaftsfrir 7 
y 7*- v 5, h £*ifcfas s 9 y ^ icfto-c^^ttK 

fc:^tffifafeg«lc^oV^T, ±|Bjtmb«|{k:. SS©ffi 
-^ffi(^Eg*fc(±±SSfiJ; 9 t»B«rtt©ftv^*«!&»b 



5 

(Au, Ag, Al, Cu] 5ufW^bSK£ftfc'>ft 

a» & rait <* ft 5 is ^/v<D±^*^m%, ±tasfi 
©{f -^-ffi* fc n±ffij»^i ©±sffifti tm-rmo 

mom?* n<Dmm&& z^nmmm 

SU ±fEft^y Kfl^ffiftSftSfci^u©*^*^ 

immmmm] 

[0 0 0 1 ] 

tilt u—Wi&m* ««©*i*/i"¥ft«wr5 r. 1 1 

±oT, ^*tfB^^*fc£©7-fn^a-t*FMg 
y ft#^r> *?9frit-T4 *ff #ft if'©xV ^yHf 

[0 0 0 2] 

[$*©8#f] ziy*9Y?4X9 (CD) ^u-t^ 
t'T^-r^^^ (VD) 7V~ V©#;RtC#V\ a.— jf 

[0 0 0 3] flg«J:D, »R±tCt-h*-K|EftH*|' 
.fc!?fc5*R (lEfiUf) £fi#U |Bfti©3tia^ffl(c 
J; o Tflf fg©iSfE£ ^fi^ LfcftttSfBftSftttS* fc 
9, f»»4t>©fcUm Te, Biftif£±$#fc 

» IMP, ii3§ftt£ME®t3t©> Te-Ge 
X, As-Te-Gel, Te-0|4i?©W (ft 

ifJI*E5iJ©£fls&fOT Lfct ©4 ^Ilf5 d t &X 
#5. Sfc, Au, Agfcirfcatr&AfflHWifco^ 
Til, HIPS5 4-1 1 1 10 6tm #§Pg6 2- 
1 8 3 0 4 2-^*ftif|c:|E^fc5 0 
[0 0 0 4] iE¥, CD©Ml:ffot, Rv* 

Klt*<HrU i»offif«©B£K:HbTH:CD7*~ r 

#!E«SfcflEtt, V ^ 9 5 igffiS C D ©gBaSflSffiA/lnfrfcfe 
ftt^s. ?£*it)ffi*sn-rv^iiiaS!cDtt, 

fcflWP2-l 6 8 4 4 6-§^aiC|B*StL-C^5J:5 
fc, a^*S©fll#iiit*aife*lt^R5ltS4:fiHi 
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U *©f»tJ:o-rt«fe**Sr1»fi81-5#»fe5ffSft: 

zztzmtLx^z. 

[0 0 0 5] 

[»W*fBfcLJ:5 ki-mm] t^6X\ cdt>- 

^mmmtic^x, ^v-^mm-zm 

©AW*»^i-5r^r^^-©Si9**©th) #7 
0 %^±, 1 1 Tfc#!£»#©{t#&WS# 6 0 %£A 

±, 3 Tmmmm %$mwt 3 0 %~ 7 0 % 4 

[0006] ±BLfcft*©EftRni<e*«f 

SIBftilfrlClftl $ ft 5 IBS****© 5*»Te, T e — G 

e3R, v'T-y/it'it ffiviQMA*ft&*:e, Eft 

mmmmi. < swifts ± 5 fcgw*wft< Rjesft 

20 -C*S5, CD7u-^VD7i^— tT'©1f#©ff±ii5 
^l-mtffcS. Sfc, 3fcfimiB»Kfc£ffi*©CDfcE 

«t¥«1lfi6K:»i«1-5 fc . #K««i«ttt*ft5 r i 
tfg* £ ft 5 «©ilEffl©EiM*|sHiv ^Tft t> if 
lltftt££]t£#;b 19 . r <oM.fr h t> iilBfflc D *> 5 v Mi 

iitesvDt Ltfflv^r fctt^a-c&s. 

[0 0 0 7] S fc, A u , Agi f^tf^SIBftft 
fcl4MS|J«:^i-5t>© (HPSBg5 4-l 11106t 

xh%-h\ mm<D»!mmm?m\mt<D 

30 ^Srfljffl Lfc © (1f P?iBS 6 2 - 1 8 3 0 4 2 

S5V^W^fc*#v^#^iIg©Pi#SrlRl 

[0 0 0 8] *fc, ^fl|fe3dl*ffiV^fcillBS!CDtl4 

u , mm 5 % t^^it mmmt lx© 

»«6Sr**1-5. ±Etfcffi*©igfEfflCDi±, ^T«fe 
jfH©3t^»#tt©«ft fc MBJSffi©»^ ttio Ttf 
40 «*|H»U-CV^5©^ #«fe*^fl:i-5i:, gf^W 
fcflMI#aW£fi©S»©*lJ: £ o tfE® * ft 5 J; 5 1- 

ft ^ , c Dffift-efc 5 3 o %$A±.<Dmmgtmwx 

tft<ft5 0 

[0 0 0 9] ±ieLfc«Rff©^l^«* 
■f-5fc©£ft£ftfcfc©-Cfco-t\ CD7U— ¥fct< 
fiVD7w— fCS4Br«gftfH-§-^lE®-r5(c»jIft3t 

©ESS4*ft, *e.tttw©3tflMIIE«iEft:tflMBS: 

50 t5„ 



7 

[0 0 10] 

mmmikirttitxD^m *m\x mom* 

< fc tlRffi^ro-St (Au, Ag, Al, Cu] % 

t^^^-rmmwrnntz. -tK-bh. mm 
mmi-immmm<Di&^7^ ?■ v iot 

KM £ h 5 #£• H ft, ±IHfEftl ft £ K©{f #ffi i-ffig 

ti3 *§&(e ft , ±1BfESl ft£fi©if #iB t::3gric £ htz 
f*39BS±K«S<*ii5. ±f2S«S/-ftSMSft, 
fi^Sg^s 0 0^T©#>ff!-TffM£ti3r.i^ 
Jf*U\ 

[0011 ] WMMtt$r<nMc#M k Ltft, (D Ca 

u, Ag, Al, Cu) 5c*pa»b»R*ilfc^ft< t 
felS§t©^ft, (Ge, Si, Sn, Pb, Ga, 
In, Tl, Sb, Bi, Zn] 5c*»a»bSW*ttfc 

'>4 < i fe l «K©7E*fc ft±J*»fci-5*-aW©^ 
(2) (Au, Ag, Al, Cu) 7G*$*>t>Sft$ 
*t*:^ft< ttlflBROjcSlffc, [Ge, Si, Sn, 
Pb, Ga, In, Tl, Sb, Bi, Zn) 5c*SP/5^ 

(3) [Au, Ag, Al, Cu) 5E*#i6»&WR£tlfc 
^<ttlffiS©7c*S:±^^i:-t-S»Kt, [G 
e, Si, Sn, Pb, Ga, In, Tl, Sb, B 

i, zn) mmfrbmn$titz'j?tj:<tt)imM<D7c 

«l*fcT»J*3*l5t>©, (4) [Au, Ag, Al, 

cu) mmfrbm$i£htz<!?fj:<kbimM<07cm 

[N, O, H, He, Ne, Ar, Kr, Xe) 

S»feil^£ftfc'>&< it lilfflSi, feL<ft 

[b, c, p) 7Lmfrmw.ztitc>pft< kh mm 

©TrJSt^tffe©, (5) [Au, Ag, Al, Cu) 

7€m^bm^htz^tj:<khimm<omk, cg 

e, Si, Sn, Pb, Ga, In, Tl, Sb, B 

i, zn) %mfrmtK£titz'pf£< khimm<D7c 

It^i^iU [N, O, H, He, Ne, Ar, 
Kr, Xe) 5c3U#s9»e>»RSJxfc'>ft<4:fcl«R© 
7cSfeL<tt [B, C, P) 7E*i£8»f>aft3ftfc'>fc 

< it)l«g©5c*ifc£i?t>0\ (6) (4), (5)©|t 
It'fcoT, *-ft»«ft*i-5t>0, (7) (4), (5)© 

(s) [au, A g , ai, cu) mm^bmu^Mz 

&fr<kbiWM<D7cm£.f&ftki-mmk, [G 

e, Si, Sn, Pb, Ga, In, T 1 , S b, B 
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i, zn) 7tmfrbmiR£titz'j>ft<kbimM<DK 
m^mktmmk^x^xm^fi^ 2mu±<d 
altera 0, aaifr©'>4< i«i^ cn, 

O, H, He, Ne, Ar, Kr, Xe) TCiHS^tS 

R**ifc^ft< tt iffiif©7uii. tu<tt [b, c, 
p) mm^muztitz'j>te< k^immomitt 

tffe©> 0) [Au, Ag, Al, Cu) %§R3fc&»$>g 
W£ftfc^<ifel«H©7rJfi, [Sc, Ti, 
V, Cr, Mn, Fe, Co, Ni, Y, Zr, Nb, 
10 Mo, Tc, Ru, Rh, Pd, Cd, Hf, Ta, 
W, Re, Os, Ir, Pt) 7cStfc&»b8ft£:ftfc'> 
fc<fcfcl«£©%*££-£tffc©, (10) [Au, A 

g, ai, cu) mmfrt>mw.ztitz>pt£<k-kim 

g©5c*i\ [Ge, Si, Sn, Pb, Ga, In, 
Tl, Sb, Bi, Zn) 5c*««»&»R3ftfc4>fc< 
HlffiSOS**^a. [Sc, Ti, V, C 
r, Mn, Fe, Co, Ni, Y, Zr, Nb, Mo, 
Tc, Ru, Rh, Pd, Cd, Hf, Ta, W, R 

e, Os, Ir, P t) 5E*pj&»&MRS*ifc<l>fc< k 

20 fe lffi«©5£lf£^tffe©, (11) (9), (10) (DtfPcXh 

ot, mmmm~ms&z%tzb<D, (12) ok 

(10) B^ffcot, KBWfilolwfcMefcL-o** fe 

©, (13) [Au, Ag, Al, Cu) 7C##*»b3W? 
**ifc'>4< fc fe ltt«©7c»^±^ii-5#)ia 
[Ge, S i, Sn, Pb, Ga, In, Tl, Sb, 
Bi, Zn) 5c*#a»&Wte.itfc/|>fc< tfelffiS© 

©«Sfttf> e> & 5, ±1212111 ©'> <e < 1 fe 1 St-, 

[Sc, Ti, V, Cr, Mn, Fe, Co, Ni, 
30 Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, C 
d, Hf, Ta, W, Re, Os, Ir, Pt) TtijfP 

(14) (l)~(13)©*flSft?*oT\ RjfttflOOO'CBl 
T, 5 OW/m ■ K£tT, 1 5% 

0LfcfcV*5 3o©&ft©5*>©*KK fc fe loco^ff, 
J: L< tt±fB3&#fc£T»fc1-fc©, 5 

[0012] i#«©t2i^^#§!t5^ft\ »s© 

' ft^ffi £ 7° !/ 7*-?yhS ^fcES h 7 v V t» o T 
40 ^^^©jt^/i'^SrjfeaELfcfct, Iu^O)fex 

£s £ htzmmm^%tz 
(i) *agBtt£8&l-3K»i©d>fc< tt-gpt, isf- 

EJOoaEftSr^CSt©, (2) K^ffiKStSfEftl 
fe©, (3) «a^fc»1-51E«fcJl©^fc< tt>H»fc 

ts^Srtcsto, (4) K«jBtticsi-a±iafflsfc 
l < tt±EB^^s t , £K fe t < immm t tafta 

toW» fBSlt ©5*>©'>ft< fc fe l *3ft^Sas» 
50 j&£tt5fe©, «rffiv^5rtas-e#5 0 ««©^ 



(6) 
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[0 0 13] fcfc, ^fi^^*tJ;oTSv«*^ 

tt, Au, Al*^tWa^*>5. 
: F#»*Srft5fc£fcfc, ?R©i£ft£ISi^faftfiS£S: 10 

5K#*#iS^Rlt! t SrKIft8[l1-'5 r 1 1 T-£ 5. 

[0 0 14] AMIolEftS4*«feK:ov^-Ctt, ««©ff 
#ffifc, iE8S=fctt±fB*fi.fc <9 t»fvl4©{£v«;!>> 
ibftSfMSft^LT, '>fc< £ t>Riii#fi©-SB 
fc, (Au, Ag, Al, Cu) 3clHffa»5>Wl*tlfc 20 

ft fcfi±12fMf ©±fEfE£ii i 81-5 ffi©» 
t*t^W$ii:S ^#C-> »£$&fc&1-53Bftl©'>ft 
< i fc-WfcJimeJIlofcfc, » S 

^**3aE*nfc»^os»*tffii"^o*^^ 30 

^^o-SMgrojfei^/i/dfSrjfeSu, ±!E!E§Sf©fi 
W*^* iut±|B£E* fc{i!fMl©»cft 5 Sit 

[0 0 15] £P>fc, IffglEliggtco^TI^ fttiHR 

T, '>&< fcltiE#fl©H»fc [Au, Ag, Al, 
C u) 7tmfrbmiRZhtc'J>te< k t lffi§f©5c*& 

»l©±fE|Eity|iS1-3ffi©^:K£'»£*Si* 
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[0 0 16] 

[fBB] '>fc< t tRffi*^©-^ [Au, Ag, A 

1, Cu] 5E3|{»*»b«R*iifc'>ft< tt>l«H©5£ 

SMLT, Sffi©ft#ffi*fcttf»«^l©12ftlfcg5 
t5ffi©^*tSr^S*5t*t, WBW»t»t5E 
»!©'>&< fct-«l!it>K»t4i:S*5ri:*T?t 

[0 0 17] LfciSot, fflS©«*Bfc7*y:7ji-— ^ 

Mt^St, ^©SiiCio-C^^WLT^ffl^ 

t^^-©m"9») wmBixnmm& 
m^xmmwm^t^tzM'M^^x^ mmt<o 

mm\mi$.i-z>zb\c^x, iiTmmmm<D 

©Eftt^ CD7*V"- mD^W- ttr«t5lf#©ff 

Iooi8]4fc, S«©ff Affile -7 h£ 

it lt t , ^©mt ± o xsfij itmms Mm* 

^©S^fflJt^^SrflSWrSfc, ±IE©J;5l-7 

^Ttt, m^x^zzittDm^m^^ , sit 

1 1 Tff-!§-fB»l$©ff -§-^f^£ 6 0 %a±t, 3 Tft 
^E»*©m-&S»l«Sr 3 0 %~ 7 0 r t tfX 



11 

^ v d 7° u-ir c J; 5ita©ff 4 1 tfnrtBfcfci. 
[0 0 19] fck\ flf-WEII*©*/hfc*tjCT«rXff 
-f©li, HrtiS©IEjgfc^ixt^5SHSl©3E3g©eft 

tj* $ n s r t a» e> , iBfti i mm* mmmt. - ® 

A w^©*^;^ W $ ftfc|f|!#©HtW#!$ 
*fS©KW*.fc 5 fciS< 45 J: 5 fc, 

0 -Or^/^££S+5 7°©fttf f6fE«!*(- *J 

*^*Hf«©RW*± "3 <£>{£< ft 5 J: 5 tEftl©a 
^SrifflEi-Sritio-c, ±9±tftff«fflS£ 

fit# H l«:fWi©r B 1©^ft©fi;$\ gft«ES^g*Jgo 
£flsfc£fc#*.e>;h.S. fa®Jf£2jf«±©3(l 

[0 0 2 0] 

1 Bl~H4KJ:ot1Mi1-*. Hltt*tt 
Cffi53tfllf«Kft«*©5«IJ»fffi0, E]2fi¥ffiEk El 

5 0 

[ o o 2 l ] El 1 ± b ic, #«©ft1fm«£ 
fi, K« l ©ft #E 2 fciff&£&8!(0!Bftl 3 

ffi«) KftSl4«:««Lfcrfc$:#»i-f-5 0 

I o o 2 2 ] sfi i ii, y h , *° y 

7 -f y , ^fc £©SH fc7? * f - y * «K># 7 
7 ft iroSW-fe fcot, * i>»fc-fe y * 

-5L1 a^t5@fMiIS©R««^$ix5 0 ^© 
K«i©{f-^S2tii, fttr-A**? hSr*rt1"5fc 

*©3gft»5 a^y^-^ftifSrS't-7'y t> h?IJ 

ft* 5aii, El 2 KtMtX 5 K, mm 1 fc mii>©»#R 

13 (a) ± 5 tV^ld^tS 

:ittt5U 0 3 (b) Hi^Ti 5 fcu*»WB* 

JO 5 bfti?©7°y 7*~* V h'<#-MW&)jmi£-o 
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d ts txm s ei 4 sc^-r j: 5 tflt-wsi*©*/^ 

*8fc§Sfl*1-5. ±|2Lfc i 5 [CCD7V— f-t*{f-§-© 
UUffotztbMX 1 1 Tff ^-fa@#©{f ^EWSis 

6 0 %W±T\ 3 Tff %mm$ ©ft ^fflRSlifi 3 0 %~ 

7 0%O<SHt*<TI4ftt)ftV^fc, 04 J:!?, CD 

7v-^\mmzhmmmmw<nmm<omz d 

Lfct# s l/8n~l/3ntffM$tlft<Tfifte) 
ftK tfcHHit), Hft?g5©tls«:0. 2^m~ 

10 1. 2/ i mn^snft<Tiift? 3 fti/\ ftfc\ mm 

5 ©if £ d tsZTM s Sr±E©f((aM-f5 t , 

t--A^# y h zmfom 5 Mot h 7 ?*yytz\c 
Tt^ft h 7 y *vmmmmz> r t as-e t , y-f tr 

[0 0 2 3] |Hfil3tt, [Au, Ag, Al, Cu) 

tt» (1) [Au, Ag, Al, Cu) 7C*£*>b3ft$ 
nfc^ft< fc t> l®S©7C*i:, [Ge, Si, Sn, 
20 Pb, Ga, In, T 1, Sb, Bi, Zn) 5c*«M» 

®-m.jfc<D&&, (2) [Au, Ag, Al, Cu) 
.*i»6WlSiifc'>ft<fc%iaa©7n*i:, [Ge, 
S i, Sn, Pb, Ga, In, T 1, Sb, B i, Z 
n) 3c*#i»6«RStifc/>ft<itiaBS©5c#t«r 

^5*W, (3) [Au, Ag, Al, Cu) 7&&m*b 

sw$nfc^ft<fctias©x*t, [n, o, h. 

He, Ne, Ar, Kr, Xe) 5c*#!6»&»R**lfc 
30 />ft< itlffiS©7C*. t>L<tt [B, C, P) tcS 

fi^W-g-^, (4) [Au, Ag, Al, Cu) 7C§ftP/!i> 
P>aWS^fc'>ft<fctlffiS©7ciSi:, [N, O, 
H, He, Ne, Ar, Kr, Xe) jcgf#ft*&£ft$ 
ilfc^ft< tt lffig©7C*, tb<tt [B, C, P) 
7c»^SW$tifc>ft< 1 1 1 SS©7£*i: Sr-g-tf 

(5) [Au, Ag, Al, Cu) 7n*S¥^f>a^$tl^ 
'>fc<tfcl«g©7C*i [Ge, Si, Sn, Pb, 
40 Ga, In, Tl, Sb, Bi, Zn) 5c*#^P>SW 

O, H, He, Ne, Ar, Kr, Xe) TcSS^fcS 
R**ifc^ft<i:t)l«i©3C#t>L<l± [B, C, 

p) mmfrbmtRishtz<j?te< b^immomtz 

-atffc©, (6) [Au, Ag, Al, Cu) jc*#:4»& 
MR**ifc^4<itl«B©3n*t» [Ge, Si, 
Sn, Pb, Ga, In, Tl, Sb, B i, Zn) jc 

iU [N, O, H, He, Ne, Ar, Kr, Xe) 



(8) 
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(B, C, P] 5cS*a»fcWl3ftfc'>fc<i:fcl*H 

■CV^5ttfl-, (7) (Au, Ag, Al, Cu) 5c*#i» 
ba&£ftfc'>fc<i:fcl«H©3c*i:, (Sc, T 

i, V, Cr, Mn, Fe, Co, Ni, Y, Zr, N 

b, Mo, Tc, Ru, Rh, P d , Cd, Hf, T 
a, W, Re, 0 s, I r, P t] xStft^&SftSft 

(s) (au, Ag, ai, cu] mm>t>mwshtc 

'>ft< it lS«©7rJti, CSc, Ti, V, Cr, 10 
Mn, Fe, Co, Ni, Y, Zr, Nb, Mo, T 

c, Ru, Rh, Pd, Cd, Hf, Ta, W, Re, 

os, ir, p tj mmfrhmmzhtcptei bti 
mm<Dmb*$mm°h^x, mamm^ 

itLX^mn, (9) [Au. Ag, Al. Cu] 5c* 

MfrbmiR£htz'pt£<bkimM<nmb, [Ge, 

S i, Sn, Pb, Ga, In, Tl, Sb, B i, Z 

n] mm>bmvi£titz>pt£< btiiwmvTimii 

$#fcU (Sc, Ti, V, Cr, Mn, Fe, C 

0, Ni, Y, Zr, Nb, Mo, Tc, Ru, Rh, 20 
Pd, Cd, Hf, Ta, W, Re, Os, Ir, P 

t ] 5c*#*»6«R*Jifc*4 < b 1 1 «£©7G*«r& 

tt®-mi$.<ntf^ (10) (Au, Ag, Al, Cu] 

mmfrbmu£fttc<pf£<bkimm<Dmb, [g 

e, S i, Sn, Pb, Ga, In, Tl, Sb, B 

1, Zn] 5c*#fl»&aft$;Kfc'>fc< irfcl«g©7U 
sRtr^iL. (Sc, Ti, V, Cr, Mn, F 

e, Co, Ni, Y, Zr, Nb, Mo, Tc, Ru, 
Rh, Pd, Cd, Hf, Ta, W, Re, Os, I 

r, Pt] 5E3lf#a»e>«RS*lfc^ft< ttlSS©5c 30 

*K (11) (D~(10)rof^T*feoT, ItflOOOlC 
WT\ HdfiaM**5 OW/m • KWT, 1 5 

|0 0 2 4]ifc, fc«0£fiUfrS-C£g1-5fcP>tf, 
S« 1 ©ff^-ffi 2t7'!l7t-vyF SflfcSgft* 5 a 

/u©3kt*>i/¥#jfe* $ iifc±B*« i ©flr#Bi 2 40 

(l) IMtit5!figl3ffl'>4< 
i t-|fM^Sa?iJ©^fc££ A w*/!/©^**- 
=¥^*S $ ;HfclH5#©fxtt w^KDft^/i^ 
B8JW- * tifcg|5#©fjW i lift -5 r £ J: <9 tff*©fifB 

^fr^fciist©, (2) «mmu&tr*KBma<D& 
t£<bb-mz®MM&m*tcmik&£^ *w< 

ftx^A^llSIt *ftfc»£©R*Mi t lift 5 * b \c 1 

"9'its©isiE^tfft^5t©, (3) mmmz-8rtz 
warn 3 ©'>ft < b t>-»t tsjg** c, ft w<*© so 
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jt^*^**** $ jbfcw^©fiat**fi i^^/w© jfc^ 

£ftfcgB#©Klt* t Sft 5 r 1 1 ± tUf 
«©iiE«sfrftfcii5t)©, (4) ^M3![cg-f3±fE 
it, £tt l tIESS 3 t ©IB, SBfti 3 t © b h 
©'>£< 1 1 1 *)^i-£#WJM£tk K w*A-©3tx 
^^^^^g$tifc^©SW*^iSw^©)fe^^^ 

s tifca^©sw* t lift s r ic ± 19 'ft «© 

ii!B#?Tfcfrji5fc©, SrfflV^5rt^-Ct5. Sfet 

fflgi©flr-s-iB2fc^y7*— 7-7 h^tbfc^rts 

E££ 1 ©«^fffxf 1 i«S 3 i ©ffl, 

CM 3 to 5 *>©'>fc < £ t> l *SffcS«#»*$ 
ti, 1 wtA-rott^A^asjfcS $ Jifc»£©fiat*# 
^©fx^;^iSI|f $ *ifc»£©fiat* fc lift 

srtcitJtiifaroiiE^fTfttJiiat©^ fcE^s 

[0 0 2 5] k^6A,±!EfeftSHW-f±, i3l07rjfi: 
LT, 01Jx.l£Te, Se, S, Hg, As, Po, /M3 

y^js** r ^* y AJi7n*, 7a-# y ±g&i5rjf , 

7*f-= KtE*, 7y?= KxSfft if© 5 %©'>ft < b 

iifc5c*f©lot±rt^c#fc, teSr«RSD5c#fc#jL 
[0 0 2 6] (N, O, H, He, Ne, Ar, Kr, 

xe] K%mfrbmn£tiz>7tm, tsxv (b, c, 
# B B B ««©gstt^it-r«i*^fco 0 (s 

c, Ti, V, Cr, Mn, Fe, Co, Ni, Y, Z 
r, Nb, Mo, Tc, Ru, Rh, Pd, Cd, H 
f, Ta, W, Re, Os, Ir, Pt] rcXttfrbX 

fcflSfcS&fcfcfco. (Te, Se, S] 5c#$£>£>9 
3R£ft5^rJffi, #iifDR«8©$J03i«:$U ^ofl 

$%m%tm&i>^o *±S5£*ftiftt, ^ 
IftiaS^Kft 5 ft if©««iJSr*S-&#5„ 
[0 0 2 7] ±12 (N, O, H, He, N e , A r , K 

r, xe] mmfrmiiizhtzTimttfmMmz. 

rtlF3©5*5N, O, Hftiffi, N 
. , O, , H 2 &$ttW&#X (0>J^fiAr-N 2 

tt^5ois&SLv^ (b, c, p] ytmfrbm 

9l£hk.7cM, (S c, T i , V, C r, Mn, F 
e, Co, Ni, Y, Zr, Nb, Mo, Tc, Ru, 
Rh, Pd, Cd, Hf, Ta, W, Re, Os, I 

r, p t] mmfrbmfttstitzm&ttimmtt. 
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j£v mmmxmmpm u^-n ^5 * l 

V\ fc£U [B, C, P] 5£*#*»e>*RS*i5jc* 
ft, R*fc£<S**i5fcRW*WST1-3. (Te, 

Se, S) ^§gS^S^£ft/i'>&< it 10©5c*' 
4r«*PtSi:, iBftlO»»fttt**t<lfll±1-5. fc 
£U Te, Sett«tt^»V^©T, ftftWuttaSS: 

[ 0 0 2 8 ] ±|21E»ffi© 5 ^ tDfftU^O 
Ht, [Au, Ag, Al, Cu] 5nSH#«»6«RSiifc 
'>* < k 1 1 «§l©7rjf 9 0 0 °CWT\ 10 

«Hk$*J&* 3 5W/m • KWT, jtKlfi^iS 1 5%£JLh 
©^-^Srt^TSlfct^fi^Tf&S. tffc, CA 
u, Ag, Al, Cu] 7G*ffca^8ft3;Kfc'>*<i: 
t> l«K©5E*fc**, 16^8 5 OTCETF, SMS** 
iJS2 5W/m • KJ^T, *RlR*#2 0%£UhO#*tt 

10 0 2 9] (Ge, S i, Sn, Pb, Ga, I n, 

Tl, Sb, Bi, Zn] 0 5*>T?H\ Stt-iMS^iV* 
[Ge, Si, Sn, Ga, In, Zn] 

L<, *fc, {£»£©£&£ fcgw^i^ 5 £-e (G 20 

e, S i, Sn) #±0#4U\, [Au, A 

g, Al, Cu] ©5*>m 5W*i**<, IMfettK 
^tl5i^5^T*Au/5W*U\ Ag, CuttKlt* 
iW<. mx-hZ k v ^ 5 jRTSGF* U\ A l t4»£tt 

[0 0 3 0] [N, O, H, He, Ne, Ar, Kr, 

Xe] ©5*>T?fi, **»Wi«:5Sf£ftS*6»*^» 
i£ii&&£»*nflSt53&*;iS*t V> fc V* 5 /SET?, [N, 
O, H] 4«JfiU\ iJlb35clf0 5t>-CI±, IR©ffi* 
*^J:9*at?*5iv^^-e, N#t9JfSU\ 30 

[Sc, Ti, V, Cr, Mn, Fe, Co, Ni, 
Y, Zr, Nb, Mo, Tc, Ru, Rh, Pd, C 
d, Hf, Ta, W, Re, Os, Ir, Pt] <Doh 
X*\X [Ti, V, Cr, Mn, Co, Ni, Nb, M 
o, Ta, W] #jffSU\ 

[0 0 3 1] U^7C$0»£"£li, SntAu 

fcxssfts *>©#**>#* u\ 

[0 0 3 2] Aux S n,MA a MBbMC c MDdME« 
tztiU MAi4 [N, O, H, He, Ne, Ar, K 40 
r, Xe] ^mfrbmU£tltc>Pte< kh^-fhfrl 

^(D%m, mbij [b, c, p] %mm>bmuzhtc 

'>&< irfc^-fH^lo©^*, MC(4 [Sc, Ti, 
V, Cr, Mn, Fe, Co, Ni, Y, Zr, Nb, 
Mo, Tc, Ru, Rh, Pd, Cd, Hf, Ta, 
W, Re, Os, Ir, Pt] S*8fl»bSft£*lfc'> 
t£< k tVTH^lo©5cS5, MDIi (Te, Se, 
S] fe«RSitfc'>4< ifcVvfft^lo©^ 

MEiiAu, Sn, MA, MB, MC, MDT'S§ 
*l53C*£Wt-©5c*-e*>5. ±f2MET'*$tl5SSt 50 
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LTf4, 0iJxifAs, Po, Hg, AD^rVSl, T/U 

If, 7^=K5E*J5:^©#7C5tlSr^f5-ii s -ef 
5 0 MA, MB, MC, MDT:-gfc>£tl37cl!s© 

5*», m<Dj£mmmfrtix\,^m&inx me» 

[0 0 3 3] ilHW-^Sl-^lt-S^x, y, a, 
b, c, d, e ««■&#©-£#*«:* U T!E©f» 

[0034] 10^x^9 5 
5^y ^ 9 0 
0^a^3 0 
0^b^3 0 
0^c^30 
0^d^3 0 
0=Se^30 

4*J, #*£©***%TB©*HK:R£1-*i:, it) 

[0 03 5] 2 0^x^9 0 
10^y^8 0 
0Sa^20 
0^b^20 
0^c^20 

0^e^20 

Sfcfc, &$#©^*£TE©iSBt«1-5i:, # 
C# * U^fcftS r k #T?t 5, 
[0 0 3 6] 3 0^x^8 8 

1 2^y^7 0 
O^a^l 5 
O^b^l 5 
0^ c ^ 1 5 
O^d^l 5 
O^e^l 5 

_kfH©£!Mi-&v>-c, e = o xhtiimmm^xh 

[0037] tztiu &mtcitmmmkm»Mk<D 
mcmmis mntc^it, mmm^ mm 

U<DtzmcKmi^l&Ti-Z<DX\ SntDtm* 

2 om*%&.T tt&i>\ mmszfrLxmmkmm 

icAu, Alftif©5»lSrRrt5©*ff*U\ 
[0 0 3 8] IBM 3 ftfc*itt5#jfc£©£tf 

TV^Tta^o Se, SKoVvttt, IBftl 3 

[0 0 3 9] {*ff 1 4 14, 0llx.f4*A IN, A 1 , 0 3 , S 
i N, S i o,4ir©*M*tt*K *fcl43fcSftffi«fJiB, 
»^ft«ffllft^©#(itmSrfco-C»j«*iiS. 
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ifflg, *°y^7^y, ^y^yyri^^y-k 

v^5WSU\ IMMlii, *rt»o«»i8J: 
l^tUcft 5 IBftl ©£$&£££+ 5 i ^ 5 
LV\ IMAM, /<7 7^tt:3grt«5a©gjBft 
WHf'ff 5 lEfti 3 ©aSBSrStfifc-f-S t ^ 5 jft-Cff 
SU\ Sfefc, ^7 7-Ott:, #^l;£il£ri£i; 10 

fc, aft*©*£fc*»&m£ffl^5i, ®m&m 

±1"58i*#ifc3. f£«S4[4, ±faaMttm*ij;tjefr 

So 09*. tf, |Eftl3±lrSi"*y hyyl/hStSlftif 
<0»RTlfitt«Jfiit*»* &V*Tf, A IN, Al 
2 0 3 , SiN, S i Oafti©il4§Wk 4fcfi*ft*6 

5iftwi^i*<7)«kMg*ffM-r5t, funs* 20 
< , 3Efte«a«aff eft 9 , ^>oi»ttti« 

[0 0 4 0] ±E1B*1 3 *s J:tffiiflW 4 14, m*-\m 

ft 5114, t^t^s/? 5 y^'lcj; 5 JftjM-<50#* 
t«f*U\ *fc, #!Il4MraWft£JB^5*£fc: 30 

[0041] 2 mm m z> m msm 

#»it3. 0 5©0Ki4, S«l©{f-§-ffi2 

®l©*K3ai:S2©*ie3bt©aift:*>P,J5: 
SIEftlsaSKItbtbTV^^, fEfikl 3 ©Hgfll^iS 2 40 

iwfissft* &©■?«#<, 2my.±.&M<D%t<nmm 

Sraib-reftl3SrJgfifei-5rttt?#5. ESS 3 
©M^JiLTI4, (1) [Au, Ag, Al, Cu] jc 

mfrbmiRtstitz<Mj:< t t lmm^m^mt 

-fSKRi, [Ge, Si, Sn, Pb, Ga, In, 
Tl, Sb, Bi, Zn] 5c*#i»fe«R*nfc^ft< 

*t5 2i£t±©a»fric-r»j**n5t>o, (2) [A 

u, Ag, Al, Cu] Jc*#36»?>a*iSnfc^4< t 
tl«£©5c*«:±Jjlt#i1-5*Ri, [Ge, Si, 50 
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Sn, Pb, Ga, In, Tl, Sb, Bi, Zn) S 
*#i»e>BRi*Jxfc'>fc< i t l«g©7G*fr±fifc#i 
1"5iWli:t ±o-C*j«*n5 2lEJLt©«Iffc6»bft 
9, ^»lft©'>&< it UK, [N, O, H, H 
e, Ne, Ar, Kr, Xe) 7t,^W-frbm9l£fotc'P 

te<tt>imm<D%m, tt<(4 cb, c, pj sup 

(3) [Au, Ag, Al, Cu] 7G*ffl^SiR£tlfc 
it lSfi©5nS£±$#i1-5#I]li, [G 

e, Si, Sn, Pb, Ga, In, Tl, Sb, B 

i, Zn] 5c*»^baW*iifc'>4<itHffiS©S 
*«T±rit^fc1-5»RfctJ:oT*fiK$ix5 2l£i±© 
«Sffc&»b4!K R8flfc©'>fc< itUft, [s 

c, Ti, V, Cr, Mn, Fe, Co, Ni, Y, Z 
r, Nb, Mo, Tc, Ru, Rh, Pd, Cd, H 

f , Ta, W, Re, Os, Ir, Pt] jcjR^bS 

ft$ftfc'>4< it l8S©3E*££tffc©, (4) _h1E 
(D~(3)otwefco-c, Rj&4*i 0 0 0°CWT, WSk 
|$^5 0W/m • KJUT, 3tKiR*i s l 5 %iy._bi:V^ 
5 3o©ltt©^©'M< i t HO|#, <fc(9&£ 
L < I4±|E 3 m*±xmz-f t ©, Sr*»f 5 ^ i 

00© toiled, »«©flr#Sl^y7*— ryh* 

Lfcit, iSi^/u©3^*/^ s £S£ftfc±fBffiK 

©ft -*§-ffi£ tz\tmmmm(D t m-tzmv 

'>£< it-SB!-, ®^K?iJ©^ft££C5t©, (2) 

afe*fci4t£«sr4i:5t©, (3) mmmmtm 

ftl©'>4< it-BStt^Sr^CSfc©, (4).tt* 
^i^1-5±E««tL<i4±ia^^ltp, S«t 

l < \mmm t m&m t ©ra, isftif © 5 *>©'>& 

< itl*Ffl-^^?FM^tL2>t©, S:fflv^5ri^ 
■e#5 D ^©ffil, ffi»l3^©H5^(cov^-r(4, ±E 
HiUMi^iPlt-e&srotf, fiit«(t5fc©, m 

[0042] 3 smj) *mmsmmm 

fc«5*tilf«IBiSkffi#©IIWIffiSia-e*)o-C, WW©0 

t*i-j:5t, *^©^wse®m±, mi mm 

m 3 i©#ffiic, ss 1 i 5 t»ifttt©fiv«^bft 

&5„ *^©*W»E^ft:i4, S«liLT, Mm 
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©JtsmMUi^ii^fts \s-7y*sm&ztiit 

StESrffl^5-tt)-e#5 0 ft*, g|6f£*V>-Cfi, IB 

taw*© i 5 fc, «S©»tK©«lfti&» ttaftl 3 & 
j&fiJttartfc-eta. ^©{fttco^-cii, ±ihiu 
3?2ns^i^n:-e&^ mrmiztifr, vtm&is 

[oo43] <^ 4 mmm *m m & %m msmsk 

t*tJ:5^ #^©fttt$Ei«ii, 

1 3 1 ©m- , mmw i2mntz^t mm t 

t5. l 2 ?rMt5ti^Wi LT 

*W4rlV^ri:iS-ef 3. 1 2 tt, ±12 

©M§$£±feS9!£ffi l ©ft#ffi 2iaf> 3 -F 
-rsrilcioT^T-tSc ft*, 0 7(c*^-C(i, 

3 &ffi0ij©ftfif SfEfiliift© i 5 1 ©{f ^ffi 2 IC 

®13^^1(CT^$^-CV>5^\ f52||J£M©ft1fi8 

tai«© ± ? (c, %&©ttts©«ifttf> biB&g 3 & 

S?2, S&3Hffi0ii|n|i:-C;b5©-C, S«&»tt5fc 30 

[oo44] m5 mm) *m m 5 ftttfsfaisi; 

I tm^zmmm-m^m^hx^z, ms 

fc^tJ: 5 fc, #09©ftflraH£ftj£fm, £ftl3£ft 

II 3^^t5*StfcLTf±, Au, Ag, A 1ft if 
o#lttP#l«Itfc5„ ft*, 08[C*V>TMB 

fa»£©J;5t, «»©*K©«lfta^K8l3£ 

j&frf-a r t t>t?# s 0 Sfcgi 8 mas^TttiBSi 3 a* 
Sffii±l^ttgJFM£ft-0^\ %3mMM<nm® 

mmmfco x 5 tss 1 ©m-^® 2 1 1 %m 
rt, r ©§»« 1 1 ±we»i 3 tawii-s - 1 *>x 

# 5 L, 4 tz.% 4 £ffi0ij©3fctt»ffi»8lft© J: 5 KWR 

1 oflr*i5 2 tciws 1 1 as xu/^tc^mmM 

t-C?§5 0 ^©ffitoV^fi, ±Effl~Sf 4 H*«t 
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[0045] <^ 6 i«> t# 5 m mmmrn 

1 fc«-*1"5»^iai-o«F*!i*«*SixTV^ Q 0 9 
fcjH-J:5fc, *0iJ©*tt«faft^(4, £lglfll;6»e> 
£Tta»l 3 ©f MJic, 1 4 tRMM 1 3 t Sr 
IR9c«Ui 1 £#®i-f So *m 1 4 ©W££»f 
Ce, La, Si, In, A 1 , Ge, Pb, S 
n, B i, Te, Ta, Sc, Y, Ti, Zr, V, N 
b, Cr, W±5 45#J:9»|filfc^ft<fct>l3£* 
©glft^l, Cd, Z n , Ga, In, Sb, Ge, S 
n, Pb, B i £0fc5#±DStf*lfc4>ft< fc t> 15c 
*©»{b^4/cii-fe^yftt), Mg, Ce, Caftif© 
&fMfc, Si, Al, Ta, Bfti?©gfctl, B, Si 

*£©£&*. Tiftif©*^*, J&*J:D 

ftSt©T*fcoT, ^Jx.if±^^ C e02, La 
2O3, S i 0, Si0 2 , IniOj, AL0 3 , Ge 

0, Ge0 2 , PbO, SnO, S n O. , B i , O3 , T 
e0 2 , Ta>O s , SC2O3, Y 2 O3 , T i O2 , ZrO 
2, V 2 O s , Nb 2 O s , Cr 2 03, WO2, WO3, Cd 
S, ZnS, CdSe, ZnSe, In 2 S 3 , I n 2 S 
e 3 , SbjSa, SbiSes, Ga 2 S 3 , Ga 2 Se 3 , 
GeS, GeSe, GeSe 2 , SnS, SnS,, Sn 
Se, SnSe 2 , PbS, PbSe, Bi 2 Se 3 , B 
i 2 S 3 , MgFi, CeF 3 , CaF., T a N, Si,N 

4, A 1 N, BN, Si, T i B 2 , B< C, S i C, 

b, c©5*>©-#ti£^fM^ifofct©, tszxfz 

ii6©a^*-e*5. z.hbo?h, mmx-ix z n 

s ^^:i£^^t©^^ BJfWai3ft*# ZX-m&$feXh 

ft<, mmiEfr^mxht>&x\ t 3 n, si 

»N ( , A 1 N (^ftT/U^^^A) , 4fcl±AlSiN 

Sc 2 0 3 , Ce0 2 , Ti0 2 , ZrO,, S i O, Ta 2 

01, I'mOi, AhO,, SnOi, S i Oi tjfiV^fifig 
©t©asff*U\ Si©*|^MI!)KL 

^ji:^«ic, au, A g , ai te?<D&mmm^<b 

HZ), ft*, l9iC*V>Ttta®l3^^1(CTS^tl 

<omm<fi>mm>bmm 3 sr^ts ^.thx% s„ 
*fcs 9 ic:*v^T^±fa®l 3 ims. 1 ±ta:gffM$ n 

TV^^, B3^*^J©*1f|gfa^Ift:©J;5l-SSi 

©ft 2 tssag^i 1 1 mn, z. <ommm 1 1 ± 
\mmzmm-fz>zt^x%z>u ttMAmm 
<»mmi8m<o «t 5 ts« 1 m^m 2 i^s^i 

1 l*s±tJt/4fcH:t«fe*ll 2Sr«lt, Ztih<DW 
■LhtlBftlSSrail-Sitt-eta. ^:©^^ilicov^ 
tli, ±|5Bl~B4^Jfe«i[MCT'feS©T% St£ 
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[ 0 0 4 6 ] KT, ftSMSfii, ±!Btif#!ES«fl: 
[0 0 4 7] m 1 0 14, #3&Kfc:&5fttif$RiBftg*© 

mmxh^ -c, ±E#ns«tfli5*fflf #iais«ft 2 

K/H~* 2 2 i , flHRIBftftft 2 1 ©Kfi 1 

vmrnft 2 5 1 , mm 2 e i , it ^ 2 e ^e, 
^m^n^x\mwmmz u^m-r^it 10 

[0 0 4 8] 2 2 , Jtftl/>X2 3 , U— if 

[0 0 4 9] ff^-jg2 6tLT(4, CDyu-t, U=< 
-K7V— t, t-r^tf-T'fy*, 7 V 5 *, VD 

7V~ t-T^T-7°Ti/^, fHf^a^^ffl 

5. rtiib©jf-s§-«2 6i4, #SS9l©ffif 

SEftgssfttafai-artt-etau 20 

[0 0 5 0] ffiftflr#»4Hlg& 2 7 [4, {f 2 6 

rof-f^Afl* (Ell 1 (a) } £CD^V 
D-e«ffiSnTV^«P*a (Mx(4\ CDTttEFM 

m%mi 1 (b)}^tti^t5 0 
[0051] ^~ rmw®*2 5 i4, 011 ( c ) 

t J: 5 iaUff ^-©s ^^©^tajS bTS w« 30 

mm\t ^-©fs t"</w{ftttfS txfg i/-<7w© u — if 
t - a zm mmmm 2 1 Kiwi-a ±51- 

jE2 4£WftU U~if t*-i>2 9£3fig»J-£= 
[0 0 5 2] ifEffiWOWWU'—tFtr-A©!! 

ffiN8IBftjK#:2 1 ©EtWMft Lft^4 5 fttttcPS 
£ft§ 0 rtUcftLT, ±faH5w</P©u— ftf-A© 
&Jti4, 3t«»IE®«Eft:2 ltRlt?>^fcSSl3©a 
JBfctfXT* WT©<fc5(^S$n5 0 tftfr^ 40 

1 ©ft -tffi 2 £fcf4lM« 6 ©IBfil 3 fcjfrf 
5ffi©ff^*^-T5i*t, R^SUlJig-fSIBfiUi 
3©4>ft< i t-»l-IB : Na5!!©3efls*r4CrflMI©ii 
5 ftti!f«1E»ffift ico^T(4, ££ 1 4fcf±« 

6 **tfcfEftl 3 Ki^5«tf<iaE»«r4i:S*l» 

[0053] <2>mm 1 ©fl-^-B 2 £fcj4S»i 6 ©ta 
fc££ exit #©jl£&frfc 5 «ffai«ftto^-c 50 
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14, mm 1 *fc»fac»« e ^waaiis 3 ia^m 

[0 0 5 4] ®S« 1 ©ft-^-ffi 2 4 /U4§»S 6 ©fa 

gi:S3igH-5ffi©ffm£»f5fc#ic, mmmc 

StaiE®! ©'>*< fc fcHflKfe^fc^tTfim© 
S«l 6 ZtUcWSffi 3 t^Sfft«jS^«:4C 

[0055] ®mm 1 ©ft -i-ffi 2 4fcn?R^s e ©ia 

&l3i*rrSE©ff^£r»f-5i#!^ «F» 
&t5±E«t>L<l4±tafi»l*s KffitL<!4 

mmmttim t ©w, taiui * © 5 *>©'>& < 1 1 
mmm^^xn, mm 1 zitimmm e ^tuctag 
s„ 

loose] ©sffi 1 <r>mm*fr-r ^ mmtmm 
torn, lasi 4 1 © 5 *>©'>&< i 1 1 *ffi\z£m#M 

(4, fasi 3 \zfrfrmmmz±^mmmm 

[0057] ftt, ±iag*^fflv>fc)tifffifa«fr© 
Ksmm t c d y v— y^Km 5*fe©s4«cis:, 

[0 0 5 8] (lEiiPMS©!! l Wl> ±E© 4. 5 fc» 
g^$nfcW-if f-A 6 £±fam*ffi5 a±iC^S 

(4, * ©7t^^^=¥-^±fafa»i 3 ic 4 o -cifci* a- 
t©f»fc±oTHl 2lc*TJ:5K± 

mm5 a mmtstixm¥temztj:z> 0 tit. z. 

tikfte. *omm 8 f'g Lfc±EE®l 3 ©-SB 

KSBCf¥4fflu— rjtSrlWLfctf ©Sit 
nfc^m flSV^S584L4V^©-e, »5aC 

»^ia®l3©«l^W©S4ft#$ti, 

[0 0 5 9] 011 (d) tc, )t1f|RESffift:2 liCfa 
ft$iifci«5RW*95 3 1 tfSR*t*gB3 2©E?iJ?r^ 

±ffeb/c45l-. *S«i4, (1^2 6^P>|i5*ffl$n 

LTiS u^P© if A^rfiglt t, fa^ff -^©fgu 
^©ft^-i-^JS LT{S L^/U© l^-if bT- A SrRBW L 
fc©t?, ^fBSff ^-©ffi l/^©BttlS«*S J:t«l7ffi 
t4fc*,i£RW^ffl53 2 ©ff4iSt««Stti©fl»a 
^, *©fli©»£fc:o©fl!f*#«9ST&it5. riim 
4 9, 0fS©tff«^» RW*©«fti:LT*ft«Bfiktt 
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»2 lfcfBfiSftS. 
[0060] Z<D£o\C LTtt#iWajE * nfcffif 
ffi$2 1 r4fcfiVD7V— tfci»lt5 
t, 011 (e) iC^i"J;5^, ilf ©CDifcfiVD 

m<offl-tjifft>h&. {fW>2 6ttT 
CD7V- ft^jgroRfti LTCD-rom 

CD-ROMCDtV hJIJtt, 011 

(f) K*+±5K:ft5. 3 3#wmvyhtt>&. i> 
±5fc, *fljfcj3V^Ttt, try ^Jii|tfloBJ:S io 
fetfe^-e«$ti5o ft**, 12 1 2 tjoV>Tfi, !R$ 

[oo6i] <tess £iig©sg 2 w tens 3 ##s 
± 5 fc, ffi w</v© u-f t - a 6 isfigw £ ftfcg|5#© 

^ ©»fl 8 (CI® L fcifeiM 3 © -35 y ^ > ^ 

SB) fc*jftiS£Sft7«:£i:, t£atff£fflu-if")te£ 20 

-w-AmMzntzmx^ rtvw*4Lft^ 

©T% 5 a ©ff^lE^l 3 ©ftflWIMfc©** 

ff»ft:2 1 iMff^-^m-t-SSlSW^tigSW 

lWfcfPlt-efcSro^SiWSrtfttS. fcfc\ 013SC 

*s^m is^i^tt^v^tov^ria^^^T 30 
mmmm&L, ±mt mmmmx\m<D'i&mm 

ftfrii5„ 

[0062] mmm±wM<n% 3 w i$ 3 mm 
i 3 mi-m.m<Dmk*mmm&%.m±tz>^ t ft < 

flW©lBft#fTftfcft5»£©fl-?&5. EM 3 m 

i-m\o>mtmmmim*>$L z 5 mm 

3©$M^II«^if(cJ;oT^t5 0 r©f^l;ii > 
0 1 4 (c^-f <fc 5 fc, US u^ou© ? br-AjjJflMtS 

ftfcl^©^* 5 a ^S^ftTIRZft^EC^-f 40 
5 ^ ©^MdgLfc±ffifEiUI 3 ©-»#& 

;w©u— jfbr-A^JWtSiifcjBS^tt, 
Lft^©-?\ ^rt«5 a ©ff^teiui 3 ©mwim 
©££f*#£^ StWifiPLfti^ ^tttioT, 

-fv— t*fciiVD7°u— yit*srt5S4®ltov%-r 50 
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[0 0 6 3] ft*3, K«ft©£rtft5 a ©JEMKli, #-f 

«M>3tf 5)4\ ¥SB»**H£«£-B:a J: 5 ftffi^t ft 
fttf£V\, flfctf* 01 5 fc>jr*\fc 5 tC % M5a© 
JMs»£fto-Cb<fci\ fEftl3©ffi£ii 

^l-ov^T0^$^^Tv^5^ N mmmtt^-tzm^ 
itmmi^w^x^nmmmifim^L, mtmmo 

[oo64] amwmm<D% a m %4m\*. wr 
t> t < (tiMi^ l < tsmmatwMa t 

mrnmo 5 *>©'>&< 1 1 1 
^nr, tt«©E»w tC ^ti5»^©MT'fc5 0 ±ie 
m^mztk l 5 a^»h:, in 3 <oim*tm 

[00 6 51 011 (a) , (b) , (c) 0±5tb 

T34lg^W $ ixfc t — if ASr±K*rt* 5allii 
Si" 5 1 . iS i/KA^o if e-Aas]Wt * iifcffi^-e 
l±, ^©3fe^^^=¥-^±fSIE^S 3 t £ o Tf»x*^ 

*~\zmmti. znm^^xmmmm-tz, 

r©t^H4U^^|Cj;oT, 016 |C^-f«t 5 
«A*4C, HrtS5 a^«-f5t#[ C> ^(Cgt 

4L*V^©-C% ^rt*5 a ©Jg^fBSl 3 ©^ffiiSJS 
t> *««|BftjK#:2 1tS«^#|^j£t5i«Sit* 

[0 0 6 6] ft*J, ^«©*^*5©^H:, ^-fL 

fcHl 6K*1-J:5ft»Ri:ft5iaiH:4<, HSfjfcS: 

4ffifiA*»*SiifitfJ:v\ 01 7t*i-£ 

S«l tfEftl3©ratSjHA^fi£StlTt± 

v^u IB»l3tt^Aas^$iiT'bJ;v\ t*>5 
^, 1 ss 1 ttfiSi 3 ©r H i*fc(iiESi 3 4> 

fc, fM3©Sffil tgfU4v^l4, IBM 3 iSjttSE 

«ff 3 asifcttflliJPv^fcttSBgLTt ±v^u * 

[0 0 6 7] St 118 (a) , (b 5 
fc, Sfel©*ffi> |E®S3©S«lflj©« |B^« 
3©S«i iS*f«©Hffi©5^, aE»tftv^*ib 

f±4<, 018 (c) C*-t"J:5fc, 2o«±©£S^ 
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[0068] 2«AH:, ss*fciif»s^i, mm<D 

^y*;o»&&5fcSH:, if ©*£ t 

fc3 0 #*©sgn, g& h 

2 0, Ar, CO, Co.ft^-efca. 

#/h S < T L^1-^OTSaS*»J« $ ft* 

So Lfl»U f£^*^<D#t^#tt'St, £ft 
&5^fi!Efi»*fc£»}^£*iSJ§£\ IS 
*s^« 1 4 9 £JP!tf#j£ 3*1*1-1 ^\ * < £*1"£ 

[0 0 6 9] -Jftld, ^IfSfBS^t, ^~W£t' 

K-fcoTSW* (tVt^^I?)!) a«ffiT1-5* 
(Eli 9) , *rt*l3ffi£©*ti$©*:n*yi,¥fciH*f 

SA^ffM^tlT^M^a^^c, SW*^[b]±1" 
S'»>&S [02 0 (a) , (b) , (c) ] . Ltz 

%©$#©»£ 1 ifE^l 3 ©Kld^A^S^S^fc 
aW-i*S>K SiHA©f^!|)10 0nm~2 5 0nm 

®Sl-S£t5rilcJ;oT, 1 1 Tfff ^EIP#©{f -Sl- 
^UgS: e 0 %^±(c, 3 Tfg%mm<Dfe%mi8t& 

3 0 %~ 7 0 % K1--5 r t So 
[0 0 7 0] WTI-s #3PJ©ffi©**M£^1-3„ 
(1) ±09TH\ 5grt«5a±tW|RSriaftt5»^* 
WtlSoTSiMUfc^, 1fP^1-5^rtffiWffl©^7- 40 
95t»oT3fiS«WStifc3t^;i/^Sr*SEU, 5 7- 

mzmim c 5 r t k i o xt lutein- art 

[0 0 7 1 ] (2) ±^jTii, {gW^Wft^/l^ 

[0072] (3) iflj-cu, mftm5 atDmztmm 50 
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[0 0 7 3] (4) iflljfcljo^m timiBfcSift 2 1 
Jflv\fc;S*, ^©fttlll^A^mffl^S 
[0 0 7 4] (5) ±0tCBu CD7V-^fcL<H:V 

D7-u-ir-eff4nriiftfflas:ffiaEfiaK#2 1 i^fea 

fcffif #fEi»£g# LTlf #©# ££fr 5 * ^ f(D-f 

u^-nm±W£mmmmm»2 1 tEft-rs 

S^lcfi, SBfitf5#*£ EB 2 7 ^®g^M1"S r h t 

tot, #^u-+ic^»ufc3fa©Bft^rrMimo 
[oo75] ( 6 ) w\x\x xv * t mmmmm 

[0 0 7 6] (7) Jhflm E®*ffl©g«^iCt 
oTRHLfcis, CD^W HVD^i/- TrWl^ji 
A,-C\ IHikS^gMtl-arttT'^S. 

[0 0 7 7] (8) ±^JT*li, SSlOKff^«ti3*: 
o-CflT **9-l/ 5 a , 5 b lf#©llB^T* 
*4±5l!:Ufcas, 02 2(c^i-j;5(-, S«1©|S® 

i«^ROMg*4 1 tiIIB^«c4 2il^(t, ROM 
®«4 1 |JlttROMtimS:CD7;*-— htjg^tfc 
7°y t 0 ;/ hOJg-CEftU, 2ttt±fiOfl|# 
/^-^^ffMLTlf «©ii!5^-tr# 5 J; 5 lets n fc 

[0 0 7 8] «Tt, «t t» *B 

tAtl, £R±IC|S»STfc5J?$iSft8 0nm©Au 
™ Ge» ©fcjfcDUKfcj&fcU *V^-er©«)lf±^Ct 

«#«fl2llHllfcJ:5«»S* lOOd m©J¥$ XM&L 

[0079] ±.m<D3:o£ftf8.LtzytTjz?&m^ 

7V**ro»££l. 2m/stU ^ftc^-lf (jR 
S7 8 0nm) ©? 1 £SrE^ 5 ^T^tl^V^ (film 
w) tfiiofc. ^©ftSrBfc^y K*©^X-c*)fel, 
TSffiSriiU-Ciaftllclgltb, SJtJtSrttai-ari 
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tzi&;< y~-<D*mW. f H£?m% ©»35 SrtfeW U 
fif#l£ff4Lfe 0 
[0 0 8 0] #^MTfi, ?¥£3te^!7-£ 1 mWi L 
fettle, rV^^©5 7-f|5T^4 5 OmViDft^-K 

(W&iift. rn(iffM©cD t mm c u^-efe 

3„ £fe, fEffc"*!7-£7mWiU JS$lfcl9 6KH 10 
z ©«-£ ( 1 1 T{f £!Eft Lfe i 1 ie, m 7 0 %© 

[oo8i] 7V*^b±!E©*&rc«£fi 1 ofeh 

^tSLTJKy*-Ji?^-h«r*a»U fB£§f©^£IDt 
9 tti Lfe 0 r.ti3MS«rMei 19 ft£ Lfei££, 

fe 0 4fe, fEfi**©h7y**£tM\R-a^£ftS© 

^£l&5feLT£SS^K$yg[eJ;i9«IILfe 0 ^©$j 

£, lESig|5#©S&©l£^£5ti&Lfe 0 -©<fc5te, IB 20 

[0 0 8 2] *rt«Lhfcff ofcO i H#a>#&-etiMft 
1-«*WfcBftfcff o fe i r. 5, fi < fflfe#tt^#b*i 
fe 0 fefeL, ffi«ll*tt, AttlEftRitt^-OUhS 
<4oft. 

[0083] *mmi<Dmm*. imm\zb*ixx*s 

t) , ftffl 8 0 °C*g>tffi£ 9 0 %©S|t#TK 1 0 0 0 ftffl 

*^fc*-et>, mm&ivrmm*\ztA,mituj: 30 

[0 0 8 4] fcfc, Au©-SB*fctt^gISS:jl*UTA 
g, Cu, A 1 ©5%© / >^< it l7C^^^iPLT 
t>, ft<fifc<«&J«*fc*lfc. Ge©-^£fefi 
^SUSrffiftLTS i £J;tfSn© 5 *>©'>&< ttlTG 

[0 0 8 5] Sf;, ±iE©#1ff8f2l«[e:}a^-c, S 

mt)im^±.L± 0 £fe, ia»«t±iaswsi:©ra 

t^i^ltSt, IBSM^iLfe,, TOStL 40 
Tfl, CeO>, La 2 03, S i O, S i O2 , In 
2O3, AI2O3, GeO, GeO-2, PbO, SnO, 
Sn0 2 , Bi.Os, Te0 2) Ta 2 0 5 , S C! 0», Y 
2 0 3 , TiOi, ZrO !p V2 Os , Nb 2 O s , Cr 
2 0 3> WG-2, W0 3) CdS, ZnS, CdSe, Zn 
S e, I ni S3, I n z S e 3 , S b 2 S3, Sb 2 S e 3 , 
Ga 2 S 3 , GaiSej, GeS, GeSe, GeS 
e 2 , SnS, SnS !p SnSe, SnSe., Pb 
S, PbSe, BiiSe., Bi 2 S3, MgF 2 , Ce 
Fa, CaF-, TaN, S i 3 N< , A 1 N, BN, S 50 
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i, T i B 2 , B4C, S i C, B, C©5^»-#l-i£ 

tie, wmsfcsajfcofc. 

[0086] £?>ie, SfitLT, #5*-#^-b© 
ft t) le, SSil-ittSSIrtfltft^roft^^-^^jg^s 
tife*°y^7^y, i*°^>, r^y/MiS!f£ffl^fe 

[0 0 8 7] (5HM92) itftl 2cm % JPSl. 2m 

tt©&v^# hny^^y y?&mzty hU 

KK±tESI-efe5J¥^^ltl3 OnmWAu™ Sn™ 

[0 0 8 8] ±IE©i5tf^»Lfe3tr-f^^*fflv^ 
t, TfE©£tt?^©^-S££frofc 0 *1\ ft 

T-f**©i»3«rl. 2m/sfcU ^NMH^-IP (ft 
|7 80nm) ©ft£!ESWfeftft^ W<^ (film 
W) feftofe, ^©3tSrlSft^y.K«f©i^yX-e*3tL 
TK«£fflLTfEliJfleB8JtU SWifeSrtfeWtSr i 
tiot, fBSUf ±ie££js*5 J; 5 fciftljBtefctf 

P>, Sbie h9y*^ffi©*rt*±fc*;*#y h©* 
-MMSt* J: 5 t^y KMBftbT h 7 y*y^«rfr 
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